INTRODUCTION
This paper establishes some « biting » theorems for Jacobians and a « biting div-curl lemma » in compensated compactness based on Chacon's biting lemma (see [13] , [4] , [10] ). Chacon's biting lemma is the following (in the form of Ball and Murat [10] ) :
LEMMA. -(Brooks and Chacon [13] , Ball and Murat [10] , Balder [4] ) : Let Lin [20J in a study of the pure traction problem of nonlinear thermoelasticity. One can also establish some connections between Chacon's biting lemma and Young measures (see [11] ). However this lemma says nothing about weak continuity of sequences of functions with partial derivative constraints. One may compare it with the results in the theory of compensated compactness, see e. g. [22] , [29] . Suppose [26] , [27] , who shows that
The difference between our biting weak continuity theorems and the result of Reshetnyak is significant : the sets of test functions for weak convergence in the two cases may be disjoint, since the sets J to be « bitten » in Chacon's lemma may be very « bad » (see e. g. [10] ). The weak continuity of Jacobians for Sobolev functions plays an important role in many fields of mathematics and mechanics, especially in nonlinear elastostatics and in the theory of phase transitions (see Ball [5] , [6] , Ball and Murat [9] , Ciarlet [15] , Necas [24] , Giaquinta, Modica and Soucek [18] , Ball and James [8] , Kinderlehrer [19] , Chipot and Kinderlehrer [14] ). In this paper, we show through some examples the applications of biting theorems to nonlinear elasticity ; specifically, we extend a result of Ball and Murat [9] on the existence of minimizing problems in nonlinear elasticity to the case where the material is inhomogeneous, and partially answer a question of Ball and James [8, p. 25] related to the theory of fine phase mixtures. In the same spirit, we study « biting » weak continuity problems in compensated compactness theory and prove a « biting » div-curl lemma (for the original div-curl lemma see Murat [22] , [23] , Tartar [29] ).
The method we use involves the Hardy-Littlewood maximal function and the approximation of functions by functions as developed by Acerbi and Fusco [1] , [2] in the study of semicontinuity problems in the calculus of variations.
In Section 1, notation and preliminaries are given which will be used in the proof of main results. We state and prove our « biting » theorems in Section 2 and finally in Section 3 we show how the biting theorems can be used to study minimizing problems in nonlinear elasticity and to study weak convergence problems in the theory of fine phase mixtures.
NOTATION AND PRELIMINARIES
If u E Rn, then I u is its euclidean norm. When P is a N x n matrix, P )is the norm of P when regarded as a vector in RnN. We denote by Vol. 7, n° 4-1990. K. ZHANG MN x n the set of all N x n real matrices endowed with this norm, while we denote by M n, M + the set of all n x n matrices and n x n matrices with det P > 0 respectively, where P E M n. det P denotes the determinant of P, adj P denotes the adjugate matrix of P. The Lebesgue measure of a measurable subset S of Rn will be denoted by meas(S). Let ii) for almost all x E ~, (u, P) -f(x, u, P) is continuous.
The following result can be found in [16] Murat [22] , [23] , Tartar [29] , Bensoussan, Lions and Papanicolaou [12] (uv ) , div (hll) = 0 in R n and the term hv turns out to be bounded in H I(R n; Rn) (see [ [5] , [6] 
